Using AIS/DHS data for Tanzania in 2003-4, 2007-8 and 2011-12 and borrowing from the methodology used in Parkhurst (2010) we analyse the changing relationship between wealth and HIV prevalence in Tanzania. Findings are tabulated, graphed and discussed.
Introduction
Although there was a general awareness in the early years of the HIV/AIDS epidemic that those of higher socio-economic status, such as school teachers, had high rates of infection (Hamoudi and Birdsall 2004) , HIV/AIDS has long been characterised as a disease of poverty, with explanations for and responses to the epidemic framed within a poverty narrative (World Bank 1999; Hope 2001; Whiteside 2002; Masanjala 2007) . The evidence, however, does not necessarily support this narrative, with early acknowledgments that the wealthy were impacted (Chao et al. 1994) supplemented with later findings from nationally representative surveys that emphasise the complexity of the relationships between wealth and prevalence (Wojcicki 2005; Mishra et al. 2007; Fortson 2008) , and, in some cases, suggest that it is the wealthiest that have the highest prevalence rates (Msisha et al. 2008; Parkhurst 2010) . These recent studies typically use data from representative demographic surveys, an improvement on previous methodological approaches that focused on gathering data at antenatal clinics (Bennel 2004) , and in general report a range of different correlations between relative wealth and HIV prevalence in a number of countries in sub-"aha a Af i a. The elatio ship i so e ases is see to e positi el o oto i , othe ti es Ushaped ith oth the ealthiest a d poo est seg e ts of the populatio e pe ie ing higher rates of HIV prevalence. For example, Parkhurst (2010) finds that HIV prevalence increases across wealth quintiles in a number of countries for men and women, though this correlation differs by both GDP per capita and the HIV prevalence rate of the population as a whole. Mishra et al (2007) find that even when controlling for likely co-factors fo e a ple u a s. u al d elli g the ealth effe t remains significant. The relationship between wealth and HIV is, statistically, experienced differently ge de ; t pi all elati e ealth see s to a t o e sha pl as a isk fa to fo o e than for men. Wojcicki (2005) in a review of 36 studies that specifically focus on the relationship between socioeconomic status and HIV for women, reported that fifteen found no association between SES and HIV infection, twelve found an association between high SES and HIV infection, eight found an association between low SES and infection, a d the esults f o o e e e i ed Woj i ki again emphasising that relative wealth is often an important factor, though it was noted that the socioeconomic status of male partners is also influential in shaping patterns of infection (Wojcicki 2005) . Whilst the evidence is heterogeneous in that there is no one universal correlation (Parkhurst 2010) , contrary to the poverty narrative, HIV/AID" does ot disp opo tio all affe t the poo e in sub-Saharan Africa (Mishra et al. 2007 ).
There are, however, limitations with the data used for these analyses, as they are all based on panel or survey data, and can only give snapshots at a specific point in time, as opposed to longitudinal surveys which track the same population over a sustained period of time and hence can capture changes in incidence rates for different wealth groups. Longitudinal studies are therefore better placed to shed light on how behaviour changes over time, and whether the assumptions noted above are borne out. However, as noted in Johnston (2013) , sadly these studies are few and far between, in part inhibited by the cost of repeatedly surveying the same population over a number of years, with the results from the only three available studies portraying a mixed picture (Johnston 2013) . Johnston (ibid) notes that whilst one study reports declining incidence for wealthier men but not women (Lopman et al. 2007) , two other studies conducted in South Africa over a similar time period reported different results (Hargreaves et al. 2002; Barnighausen et al. 2007 ). However, neither of the studies conducted in South Africa found a statistical correlation between increasing incidence and poverty, suggesting that this evidence is broadly supportive of the conclusion that Mishra et al (2007) came to with their analysis conducted using prevalence data. Whichever method is used, it seems that the evidence to-date consistently contradicts the poverty-HIV narrative.
However, despite widespread acknowledgment of these findings (Fenton 2004; Shelton et al. 2005; Gillespie et al. 2007) , the response to the epidemic remains firmly rooted in a poverty narrative, best illustrated by Fento s o lusio that despite the data, reducing poverty will be at the core of a long-term, sustainable solution to HIV/AIDS (Fenton, 2004 . This is echoed across the literature, with a range of other studies emphasising the role of poverty (Booysen Fle and Summerton 2002; Stillwaggon 2002; Freedman and Poku 2005; Kalichman et al. 2006; Dodoo et al. 2007; Kalipeni and Ghosh 2007; Lopman et al. 2007; Weiser et al. 2007; Chaturaka and Senaka 2010; Mufune 2014) . Whilst UNAID" o ti ues to e phasise the eed to k o ou epide i a d fo interventions to be evidence-based (Wilson and Halperin 2008) , this advice is not currently being heeded, and hence the poverty narrative has taken on a paradigmatic quality.
Several factors underpin this lack of consideration of the role of relative wealth, and the continued focus on poverty. First, it was assumed that the wealthy would be the first to change their behaviours in response to the epidemic (Bujra 2006) , a view couched in rational behavioural terms; the wealthiest will be more likely to respond to educational campaigns, and that they can afford condoms and/or treatment and therefore will do so. However, evidence from recent studies show that risk behaviours are in some cases still correlated positively with wealth (Kongnyuy et al. 2006; Awusabo-Asare and Annim 2008) , suggesting that anticipated changes in behaviour have not always materialised.
A second factor is the observation that wealth is often correlated with negative health outcomes simply because the wealthy live longer (Beegle and de Walque 2009) . This issue has been prominent in discussions of the correlations between HIV and wealth, with general agreement that as the wealthy have greater access to ARV treatment and live longer, prevalence rates for the wealthy are biased upwards and thus this is a statistical anomaly that can be ignored. There is certainly a strong degree of truth to this assumption, as demographic evidence across the continent reports longer life expectancies for the wealthy. However, the issue of biases in the data related to post-infection impacts on household income and wealth are often not addressed, despite evidence suggesting that post-infection morbidity is associated with a reduction in household income. For example, Bachmann and Booysen found that income and expenditure was lower in households which had an HIV infected member than those that did not (Bachmann and Booysen 2003) , whilst a study on a tea plantation in Kenya found that HIV-infected workers earned significantly lower incomes than other workers in the two years before retirement or death (Fox et al. 2004) . Studies on the impact of HIV/AIDS related mortality on households (death rather than illness), emphasise that although household s e pe ditu e/i o e often recover from suffering an HIV/AIDS related death after a period of around 5 years (Seeley et al. 2010) , by inference this suggests that there is a negative morbidity impact to recover from. Although the evidence base for the impact of HIV/AIDS related morbidity is small and in urgent need of additional research, the limited evidence highlights that households do experience reductions in income post-infection, suggesting that this will bias prevalence data for poorer wealth quintiles.
Third, there is evidence to suggest that positive correlations between wealth and HIV status disappear when samples are divided into rural and urban samples, reflecting that fact that the majority of the wealthy live in urban areas (Beegle and de Walque 2009 ). An analysis of DHS data available for sub-Saharan countries, using a relative measure of wealth, found that in rural areas, poverty was not associated with higher HIV prevalence, but in urban areas the urban poor are disproportionately affected (Magadi 2013) . These findings further muddy the picture, illustrating that different forms of poverty may or may not be related to enhanced HIV risk, and that the interaction between poverty and other contextual and structural factors are also important to account for.
A final observation that is often repeated in the literature links HIV and poverty because Africa is both the poorest continent and home to the majority of those living with HIV/AIDS (Mbirimtengerenji 2007) , an analysis that focuses on context, rather than patterns of behaviour and outcomes, reflecting the fertile terrain that Stillwaggon (2002) refers to. However, an alternative view would suggest that Africa is home to the majority of those living with HIV because this was where the epidemic originated (Iliffe 2006) .
Whilst there are examples of excellent studies that address the role of wealth in the HIV epidemic (Bujra 2006) , there are a number of compelling reasons for revisiting this issue. Prominent amongst them is the availability of new data which enables us to update previous work (Parkhurst 2010) to assess to what extent the optimism around behavioural change and declining prevalence rates for the wealthiest has played out. Secondly, there are few, if any, policies that incorporate the wealthy o ealthie within the target population, with recent economic interventions such as microfinance and cash transfers that are becoming increasingly popular in HIV prevention efforts that seek to add ess st u tu al d i e s (Kim and Watts 2005; Baird et al. 2012) , targeted primarily at poor women and girls. The advent of treatment as prevention (Cohen et al. 2011; Thigpen et al. 2012) , and the global focus on expanding access to A'V s fo those i fe ted (UNAIDS 2013), to some extent at the expense of prevention efforts, are also more recent themes that require attention, and especially concerning the assumptions around enhanced access of these services by the wealthy ). This has not been addressed in great detail in the literature to date, yet is a crucial component in the overall debate, especially in relation to the question of whether the prevalence data contains biases. Finally, a very limited number of studies have engaged with this topic previously. Bujra (2006) provides a critical analysis of mainstream economic approaches to transmission, and locates the high rates of HIV seen in wealthy women in Tanzania within the context of processes of class formation and the reinforcement of class identity (Bujra 2006) . Beyond this, convincing explanations are scarce, especially within the economics discipline, which continues to frame transmission within rational terms (Philipson and Posner 1995; Oster 2005; Oster 2007; Oster 2012) , emphasising the need for a renewed focus.
The rest of this article is structured as follows. Firstly, we provide a brief introduction to the history of the epidemic in Tanzania, and then present an updated statistical analysis using recent data from Tanzania. We then critically assess competing explanations for the analysis, before discussing further implications of our results in relation to the current policy agenda and the structural drivers literature (Gupta et al. 2008; Auerbach et al. 2011) . It is important to note at this point that we acknowledge poverty will be an important factor in some settings. However, our assertion is that the framing of HIV as a disease of poverty is at best inaccurate, at worst something that diverts attention from the role of wealth, and thus only serves to dilute international efforts to combat the spread and impact of the virus. A renewed focus on the roles of, and interactions between, both wealth and poverty, and how these produce different health outcomes across the population (see O Laughli , B, this issue , is required.
The Tanzanian epidemic: New evidence on the relationship between wealth and HIV
The first cases of AIDS in Tanzania . Whilst is it difficult to build up an accurate picture of prevalence and trends du i g the s, as p e ale e ates e e esti ates ased o easu e e ts take p i a il at Antenatal Clinics, there is some evidence to suggest that prevalence peaked in Tanzania 1% in 2011 1% in -12 (TACAIDS 2005 TACAIDS et al. 2013 ). At present, on the mainland, prevalence rates are higher in urban areas in comparison with rural areas, and vary widely between regions, ranging from 11% in Iringa to 2.1% in Dodoma.
The government response 2 to the epidemic commenced as early as 1985 with the establishment of the National AIDS Control Programme (Ministry of Health 1998) , and a number of medium term plans to address the epidemic followed (Ministry of Health 1998) . The priorities in the third year plan included targeting commercial sex workers, vulnerable groups, and also poverty reduction strategies, amongst recognition that gender issues, including access to education for girls and an adverse cultural environment for women, were also important issues to address. Following the DHS surveys, which provided greater accuracy on population prevalence rates, the 2008-2012 plan (Ministry of Health and Social Welfare 2007) continued to pursue strategies that acknowledge a broad range of social drivers. With the growing global focus on treatment, the rollout of Antiretroviral Therapy (ART) was slow, with the WHO estimating that there were no patients in on ART (WHO 2002 . Below, we conduct a trend analysis over three time periods -2003-4, 2007-8 and 2011-12 . An important qualifier to emphasise is that this data is not cohort, or panel, data: it does not track the incidence of HIV/AIDS transmission within a closed group of respondents -instead, it gives three sepa ate s apshot pi tu es of the p e ale e at different intervals. However, it is to be hoped that, with broad population coverage, each snapshot is reasonably representative and can give us some insight into the changing distribution of HIV/AIDS in Tanzania over the last decade.
The measure of wealth in the DHS surveys is based on an asset i de i o po ati g a a ge of indicators including ownership of certain consumer durables, housing conditions, water access and so o , to ea i gfull a k i di idual espo de ts elati e ealth i o e of fi e ui tiles fo the country. This approach tends to correspond poorly with those rankings produced using monetary measures such as income or expenditure and alternative explanations have been put forward for this (Johnston 2013) : however, monetary measures can fluctuate particularly dramatically in poorer countries where incomes can be very volatile, or come from a mixture of formal and informal economic activity poorly suited to easy ranking. In these circumstances, asset measures seem likely to gi e a o e elia le pi tu e of a household s lo g-run welfare levels, and indeed have been shown to perform well in predicting health and educational outcomes (Wall and Johnston 2008) : this evidence suggests it is suitable for this area. The data available for the first period excludes Zanzibar; for subsequent periods data is available for Zanzibar but in the interest of comparing like with like, we continue to exclude Zanzibar from the analysis 4 .
There are two major criticisms to address before undertaking this quantitative analysis dealing with highly-aggregated data. The first comes from Bujra (2006) , who correctly points out that wealth g oups a e ot a pe fe t su stitute fo lass , a d that u h ualitati e u de sta di g a e obscured by an overly-ua titati e, agg egated fo us: t ue, ealth ui tile does ot ade uatel aptu e lass -the profoundly social (and sexual) relations upon which the spread of HIV/AIDS is predicated cannot be represented in a headcount which applies these asset-based distinctions and 3 All data is available from www.dhsprogram.comcannot portray interrelations within and between the corresponding groups of people. This detracts from putting forward our results as a complete a s e : athe , the ealth ui tile o pa iso s should be situated within, and compared against, qualitative studies which look to understand those interrelations; furthermore, this analysis occupies an important middle ground between (irreplaceable) qualitative and theoretical frameworks, and the inevitable top-level analysis of the highest aggregation -it prevents lazy conclusions that since overall prevalence has declined, this decline must be uniform across the population. There can be no single optimal level of analysis which all studies must follow; far greater understanding can emerge from reading across studies conducted at different levels of analysis.
The se o d ajo iti is Gillespie et al
o e s the i ade ua of the te s i h and poo i lo -i o e ou t ies he e al ost all a e the poo . This criticism, though important, is in large part semantics: even if three or four quintiles of the population come below a given poverty line, this does not imply homogeneity of life quality or prospects among this population majority. The elatio al te s i he a d poo e still appl . For one example, an economically-induced decision to sell unsafe sex once or twice during temporary hardship is not equivalent to the economically-induced decision to sell unsafe sex repeatedly during prolonged hardship, in terms of life quality or risk of infection.
Below we present data on HIV prevalence rates and testing refusal rates. Table 1 shows HIV prevalence, by gender and wealth quintile, across all three time periods; it also shows the chi-square trend test which is shown to be statistically significant in all cases. Figures 1, 2 and 3 show the prevalence rates graphically, split by gender and wealth quintile, for each time period, with 95% confidence intervals constructed. Table 2 shows the proportion of survey respondents who declined the HIV blood test also by wealth quintile and gender. It is worth noting that overall coverage of HIV testing was influenced by some potential respondents not being interviewed, and also that the measure for refusal to tests is different in the first survey. A number of simple observations regarding the socioeconomic distribution of HIV/AIDS can be made. First, in all cases the chi-square indicates the presence of a trend between wealth quintile and prevalence. It is clear that the overall prevalence is declining; however, there are a number of examples where the prevalence within a wealth quintile rises from one period to the next (for example, among poorer women between 2003-04 and 2007-08) . It is also evident that prevalence among women is consistently and significantly greater than that among men, by a far greater factor than the 1:1.2 ratio estimated by the earlier UNAIDS data (Bennel 2004 ).
The results for the earliest period demonstrate a positive monotonic relationship between wealth and prevalence for both sexes, particularly strong for women: the prevalence of the wealthiest quintile of women being almost four times as great as the poorest. In the second period the relationship between prevalence and relative wealth becomes less straightforward, in line with the hypothesis that, as an epidemic matures, the brunt of new infections passes to poorer individuals as wealthier and better-educated people respond to public health messages: among men, it takes on the U-shaped distribution Parkhurst (2010) finds in a number of other African countries, with the decline more pronounced among the middle and richer quintiles. Among women, the relationship is less clear still: significant decreases in the prevalence for the wealthier and middle wealth quintiles are matched by increases in the two poorest quintiles. However, a wealthy woman is still more than twice as likely to be HIV-positive as one of the poorest: a notable narrowing of the gap from the previous period, but still a stark contrast.
The shifts in the relationship between relative wealth and HIV prevalence are different again between the second and third data periods. Again, the overall prevalence declines -more significantly for men than for women. For women, declines in the poorer and wealthiest groups, accompanied with slight increases for the third and fourth quintiles, combine to restore the monotonic relationship between wealth and HIV prevalence; however, the gap between the prevalence rate of the wealthiest and poorest women continues to narrow. Whilst not as strongly pronounced as in the earlier distribution, the importance of relative wealth as a risk factor is eite ated, a d the h pothesis of atu i g epide i s shifti g do a ds through the class system 5 is challenged by this finding. The distribution for men in 2011-12 is less clear: a decline in prevalence is observable for each quintile except the middle (which experiences a very slight rise) and the wealthiest quintile retains the greatest prevalence, but there is no straightforward pattern to the wealth-prevalence relationship. This should not imply that relative wealth or poverty has become irrelevant to the HIV/AIDS epidemic -and how could it, when it remains such a clear factor in the female experience of HIV/AIDS? Instead, it again reinforces that our understandings should be nuanced and context-specific, and should consider a number of specific pathways which may seem to egate ea h othe s isi ilit at this le el of a alysis.
It is i po ta t to eite ate he e that elati e ealth is ot a fi ed a ia le; i deed, oth o o se se a d su sta tial e ide e No o ; Hodge i di ate that households affe ted HIV/AIDS typically face the double burden of a temporary increase in their necessary expenditure (particularly healthcare and food) and a decrease in their productivity and income (through loss of labour to disease, death, and caring for family members). It is therefore difficult, when considering the increase in prevalence among poorer quintiles and the decrease in prevalence among richer or middle quintiles, to say whether we are primarily seeing a redistribution of disease in accordance with socioeconomic factors, or a redistribution of wealth in accordance with sickness. Mishra et al (2007) attempt to control for this potential endogeneity problem by excluding households where HIV-positi e i di iduals had epo ted ei g se iousl ill fo th ee o o e o ths of the p e ious year, and found this adjustment had virtually no effect on the observed wealth association.
Natu all , eithe ealth o po e t a e, i thei o ight, a di e t cause of blood-borne disease: it is thus unsurprising that no firm conclusions can be drawn from this analysis in either direction. However, what does emerge is the existence and relevance of a multifaceted and changing relationship between wealth, poverty and HIV/AIDS, supporting (and supported by) the role of multiple channels and mechanisms in either direction.
[Table 2 -The percentage who refused to provide a blood sample for HIV testing, by wealth quintile, for men and women]
Of ou se, p e ale e a d i ide e a e ot o eptuall i te ha gea le: it is ha d to assess from this non-panel data how much we might attribute the consistently higher prevalence of HIV/AIDS among the wealthiest quintile of Tanzanian society to the risk factors relative wealth induces, and how much must be disregarded as simply representing the greater longevity of wealthier people who are HIV-positive, as compared with their poorer compatriots. This emphasises the importance of the testing refusal. As Table 2 shows, testing refusal rates for every period demonstrate that the wealthiest are not more likely to agree to provide a blood sample for a HIV test. The large differences between the 2003/04 data and the other to surveys reflects a change in measurement methodology rather than rapid changes in social attitudes towards testing, though this may have been a factor. In general, women are more likely to agree to a test than men, with men in the wealthiest quintile the most likely to refuse a test in all three surveys. There have been significant changes over time for women in the wealthiest quintile, with the refusal rate dropping from 9.5% to 5.9% between the 2007/8 and 2011/12 surveys, though this reduction was not observed for men. Again, as with the prevalence data, the evidence reported here would seem to challenge standard assumptions around the behaviour of the wealthy. This data is also telling as it is not based on self-reported data, rather this is data capturing what people actually do, removing any potential biases concerning the wealthy providing more socially acceptable answers, an issue that plagues self-reported data regarding sexual behaviour (Nnko et al. 2004 ) .
Above all, there are four key points to summarise from our analysis. Firstly, that the overall decline in national prevalence rates is not consistently reflected across all population sub-groups. Secondly, that the dynamic distribution of prevalence is significantly different among women and men. Thirdly, that the shape of the distribution, and the distribution of the overall reduction in prevalence, is shifting through time and the spread may be narrowing, but relative wealth is still clearly of great relevance and it remains deeply inaccurate to characterise HIV/AIDS as a disease of poverty in Africa. Finally, data on testing refusal also poses a major problem for the poverty narrative, with the wealthiest consistently most likely to refuse testing.
Reflections on the evidence
Amongst the studies that focus on poverty, there are some explanations forwarded to explain the prevalence patterns discussed here. These include the notion that the wealthy are more mobile (Fenton, 2004) , and have more chances to engage in extra-marital sexual encounters, that the wealthy have a greater ability to maintain concurrent relationships (Shelton et al 2005) , and that due to a westernisation of lifestyles and patterns of urbanisation, they have greater access to multiple partners (Gillespie et al, 2007) . However, beyond these suggestions, there is little, if any, research on this issue, emphasising the urgent need for this to be corrected in future studies.
Perhaps unsurprisingly, and reflective of the broader policy environment, the initial response by mainstream economics was also predominantly couched in the poverty narrative. Neoclassical analysis (by no means an extensive oeuvre) has failed to produce a convincing explanation for the distribution of HIV prevalence demonstrated in numerous large-scale studies, including this paper: this failure has severe consequences for effective policymaking. Problematic assumptions pervade rational-agent models (such as those of Philipson and Posner 1995 , Oster 2005 , Oster 2012 ), where sex -or unprotected sex -is treated as a freely negotiated contract, fully abstracted from the other social relations that connect both parties to each other and to wider social networks. Decisionmaking about sex is reduced to a risk analysis of infection: intimacy, pleasure, childbearing and social/familial relations are conspicuous by their absence. This article does not pretend to conduct a comprehensive rebuttal of this work (Christensen 1998 provides an extensive account of the logical a d e pi i al p o le s i the assu ptio s u de pi i g Philipso a d Pos e s odel, hi h (Gersowitz 2005) corroborates in an African context): suffice to say, it is of no surprise that a framework so narrow and lacking in context is incapable of explaining how wealth persistently correlates with higher prevalence, or why wealthier and better-informed (?) agents appear to disp opo tio atel de li e testi g. Philipso a d Pos e s shado p i e o ept of i fe tio , a d Oste s e phasis o the sig ifi a t ole of o -HIV life expectancy in behavioural responses to a local epidemic, both lead problematically to the perception of longevity as a policy option: this renders the problem of HIV/AIDS rather circular, as shorter (non-HIV) life expectancy is seen to lead to high levels of HIV prevalence, whilst high prevalence rates contribute to a decrease in overall life expectancy.
The most convincing explanations that address both the roles of wealth and poverty are rooted in the political economy tradition. Bujra (2006) places the AIDS crisis specifically within the context of class formation: the creation of a wage-labour class, with the attendant migration, social upheaval, a d se e i g of fa ilial a d o u it ties a d o s; the e e ge e of a pa asiti politi al lass intent on consolidating their own power; and around these, other class fractions of professionals, of domestic labourers, and of those working in the informal sector, dependent on the functioning of other groups for their own class survival. This creates two particular class-related tendencies which combine to shape se ual et o ki g : fi stl , su h et o ks ep odu e a d ei fo e lass f a tio s (marriage and procreation); secondly, these networks are used to assert power, typically via extraor non-marital relations. Thus we can consider the specific mechanisms through which high HIV risk is mediated, in this context of major social transformation: migration, changes to family and community structures, and the broader scope for transactional sexual relations are experienced in varied but class-specific ways.
Bujra (ibid) is scathing about the capacity of indexical accounts to fully capture relational dynamics, and not without reason: quintiles of relative wealth do not properly approximate the power dynamics between and within social classes as identified in the sociological tradition. However, we believe useful insight is also to be found in large-scale quantitative analysis: quantitative studies such as this one do inevitably suffer from some collapsing of analytical categories; we venture it not as an entire foundation of proof, but as one corroborating account. Data alone cannot possibly drive our understanding of social processes, but it can be very instructively discussed alongside relational accounts, and yet there have been very few attempts to combine this particular balancing act. Bujra dis isses i de i al fi di gs as so pe asi e the a e take fo g a ted : e athe fi d the -and specifically the insistent correlation between high socioeconomic status and high prevalence -to be widely acknowledged and disregarded.
A significant difference between the neoclassical accounts and a political economy approach is the o ie tatio of the fo e to a ds a o ept of age t hoi e , a d of the latte to a ds age t apa it . Hu te a d Le le -Madlala (2003) both write with reference to South Africa, but much of their insights should at least give us pause for thought in the Tanzanian context. Cha a te isi g apa it should ot e o st ued as pe petuati g a passi e i ti dis ou se, a d indeed both authors strongly acknowledge the agency of women in negotiating sex and relationships within a context of normalised transactional sex (Hunter 2002; Leclerc-Madlala 2003) . Much has been made of the role of prostitution in transmission of HIV, but frequently in terms of easilyidentifiable sex work, loosely correlated with the desperation of poverty, with ignorance about HIV transmission or condom use -an approach which again fails to explain persistently high levels of prevalence among the wealthier members of Tanzanian society. Both authors, however, identify transactional sex as written into the very fabric of social relations: the privileged economic position of e u de itte oth t aditio al a d apitalist elatio s , as uli e dis ou ses hi h pla e high value on men having many sexual partners (likewise with roots or justifications to be found in a wide range of indigenous and Western-imported cultural factors), and the agency of women who e og ise a o odit alue pla ed o se a d e ploit it to eet thei ate ial eeds o desires.
The materiality of sexual relations is no longer perceived as contingent on desperate poverty, and economic considerations enter into the sexual decision-making of relatively wealthy women: the narrative becomes compatible with our data findings.
Further implications
This a of o s ega di g a e a t se ual eha iou as i fa t o al, p e ale t a o g the wealthy, and socially sanctioned along multiple cultural lines, is a discourse which implicates a high u e of elati el ealth itize s i ad isk se a ell ep ese t too u settli g a introspection to be entertained seriously. However, failure, in academic or policy circles, to engage with intellectual honesty in discussions about the social relations driving HIV infection is problematic for appropriate research and policy. Following Hunter and Leclerc-Madlala s positio i g of to i masculinities and the commodification of sex in the global context, a similar silence might well be only to be expected from powerful voices in the global North: the notion of normalised transactional se a d a e phati elief that fashio a le lothes a d e pe si e ellpho es a e eeds athe than luxuries may feel rather closer to ho e tha a edu ated o sophisti ated o e tato , African or Western, wishes to feel about an epidemic. The possibility of such implicit concerns does not make for an environment hospitable to inquiry about the specific processes leading to persistently high rates of HIV prevalence in spite of education and condom access. In policy, much hinges upon the extent to which the more powerful groups in society (specifically, relatively wealthy men) perceive HIV/AIDS to be a personal threat, and the price they accord that threat as compared with the price of structural change. As Akeroyd (2004) Such a lack of rigorous engagement undermines the capacity of any approach aimed at unpicking and addressing the structural drivers of HIV: if the behaviour of the wealthy becomes difficult to dis uss, the st u tu al d i e s age da elts too easil a k i to the po e t a ati e a d lea es us with piecemeal policies such as microfinance and conditional cash transfer schemes -approaches which can only comprehend the transmission of HIV within a context of absolute material deprivation, and within a very specific characterisation of gender and economic power. Whilst the ajo it of o e s e o o i e po e e t p ogrammes include microfinance, it is clear that the notion of empowerment has taken on a distinct concrete form, with wealthy women excluded from this conceptualisation. This helps illustrate the way that structural interventions are being captured by individualised and reduced forms of intervention, with microfinance increasingly being labelled as a st u tu al i te e tio . Further, this is an approach that focuses on protecting poor(er) women from wealthier men, presented on a range of stylised assumptions about gendered roles (O'Laughlin 2008) . A structural intervention would address the underlying social structures, processes and elatio s that shape o e s e o o i depe de e o e i ge e al, athe tha si pl ediati g i di idual i po e ished o e s e o o i depe de e o e ithi the e isti g dist i utio of a ess to esou es. This eepi g aptu e of st u tu al responses illustrates the p e a it of Ba lies opti isti o te tio that, si e the atu e of the pa de i so lea l implicates structural inequality, it also makes structural change both possible and necessary : there is no failsafe mechanism to ensure that such structural change will occur.
The e a e fu the possi le lose s f o a adi al ethi k of HIV/AID" poli . Hu s a ide tifies the politi al e o o of a AID" i dust hi h fo s a effe ti e politi al o stitue for no change to existing infection prevention policies: powerful advocates are concerned to ai tai thei o fu di g st ea s, a d outside g oups, pote tiall pu sui g app oa hes hi h are more long-term or more appropriate to the changed needs of the changing epidemic, can be disparate and powerless (Hunsmann 2012) . This path-dependency in policy can create tensions between short-run and long-run approaches. The social costs faced by civil society, of both HIV/AIDS and policies targeted at it, may be greatly mismatched with the costs (and benefits) as perceived by policy-makers; incentives and timescales in politics can conflict with the long-term interests of the society they govern. For Hunsmann, therefore, a structural response to a structural problem is to focus on re-shaping the context of policy-making in the hope of this leading to better long-term policies -rather than the common efforts of struggling against the incremental nature of policymaking in search of silver bullets. Whilst it may be difficult to follow up this astute identification of the problem of existing approaches, it points to the challenges of re-orienting policy to address the prevalence, behaviour, and testing and counselling habits of wealthy men, in the context in which policy is predominantly being dictated by wealthy men who are likely to divert attention from their own social group, and who have incentives for the perpetuation of the poverty paradigm.
The account we put forward is emphatically not one of determinism; it is also not one that provides an easy solution. Above all, our intention is to draw attention to questions barely asked in research and policy, and even less answered: why does policy seem not to target wealthy women, when they are consistently experiencing the highest rates of prevalence? How might it do so? How closely do ou st u tu al i te e tio s fit the st u tu al, so ial p o esses u de l i g HIV t a s issio ? The data on testing refusal again recalls the limitations of rational agent models for policy-makers, because revealed behaviour does not correspond as anticipated by such models: why are wealthy men least willing to know their serostatus? This is an early result we advance with some caution: it is unclear to what extent these findings can be extrapolated to the general population, as there are a range of other factors which may mean that the wealthy do in fact test more, such as access to testing facilities in urban areas or hospital visits in which patients can be routinely tested for HIV . Nonetheless, this brings into question whether wealthy individuals may be more likely to test be ause of si ila atio al eha iou s that a e efle ted i ai st ea economic models, or whether this is just a matter of access. Further, this again challenges stylised negative views of uninformed choices made by poor people. Nonetheless, other issues, such as the stigma around testing for HIV, and concerns over what may happen if the test of positive (Matovu et al. 2014) , will not just apply to the poor. The data at least suggests that assumptions around testing and wealth should be treated with caution. Further, this has implications for transmission, as wealthy men have higher rates of HIV and are as likely to refuse a test in comparison to the men in the other four wealth quintiles. Indeed, recent data suggests that men are less likely than women to e o A'V s (UNAIDS 2013). More research is needed urgently on this matter to assess whether these testing refusal patterns are reflective of the general population.
Conclusion
Our findings therefore contribute to, and reflect, the burgeoning understanding of HIV/AIDS as a dynamic and complex phenomenon (Gupta et al. 2008; Auerbach et al. 2010; Auerbach et al. 2011) , closely related to and strongly influenced by gender and wealth -and more precisely, the specific social relations and structural mechanisms relating these rather abstract concepts to real life in contemporary Tanzania. They reflect the role of both relative wealth and relative poverty, as structural drivers of illness, and as mediators of policy responses. They highlight not only the uneven distribution of HIV/AIDS but also the uneven distribution of the headline rate of decline among different groups of the population; and they re i d us that the p og ess of the epide i is ofte non-linear (as in the increase in prevalence for some groups, or the revived monotonic wealthprevalence relationship among women in 2011-12). Academic and policy responses need to take into account not only the complexity of this nexus, but also its rapid dynamism if they are to offer relevant explanations or solutions. Further, to talk of a li k et ee eithe , o oth, po e t a d prevalence or wealth and prevalence, is overly simplistic. This aggregate-level investigation only confirms the relevance of socioeconomic factors to an irreducibly socioeconomic phenomenon. The critical task is to explore the varied channels through which relative wealth and gender shape risk, behaviour, and constraints. The broad b ushst okes of ge de , ealth , po e t a d e e lass provide only the crucial backdrop against which context-specific mechanisms can be construed.
Mainstream economic models are consistently failing to help us understand the epidemic. The atio al odel of eha iou is o t adi ted the e ide e a ou d testi g efusal, u de i i g the view that we do not need to be concerned about the wealthy. In fact, these findings indicate that more research, and more attention to wealth, is required: in particular, the evidence illustrates that wealthy women are missing from responses to the epidemic and need re-including.
One of the clearest and repeated inferences from this research is that a significant gap remains between the most aggregated quantitative analysis, which can help indicate the most affected social groups but are limited in their capacity to explain how this risk is embodied, and much closer ualitati e a al sis hi h de elops ua ed theo ies of ho isk g oups a d isk eha iou s a i te a t to fo isk situatio s ut hi h a o l e e te tati el ge e alised.
Buj a is o e t to e phasise that elati e ealth is a i pe fe t p o fo lass, a d to neglect class relations necessarily renders incomplete any analysis of an epidemic driven almost entirely by social-sexual relations and thus by the power dynamics governing these relations. Further work remains to continue developing a gendered class-based analysis which is structural and nondeterministic, and which is compatible with the observed statistical distribution of prevalence as it changes through time. As HIV/AIDS is long-run and permanent (since infection is irreversible), and policy-sensitive, including in indirect or unanticipated ways, the specifics of context need to play a stronger role in modelling: for example, migration and the issues it raises and policies it is affected by (labour market, housing, restructuring of communal and familial relations) cuts across gender and class and is profoundly shaped by both, but is also a factor and pathway in its own right.
A further need is primarily methodological: as Johnston (2013) points out, cohort studies enable o e elia le data, add essi g the diffi ulties a isi g f o the disti tio et ee i ide e a d p e ale e : oho t studies ould e a le us to sa o e o fide tl hethe a elati e de ease i a gi e g oup s p e ale e is due to fe e e i fe tio s, highe o talit , o a i o e effe t whereby households have systematically been reclassified to a different wealth quintile. However, the practicalities involved in such a study are severe, especially at a large scale and with an eye to ensuring broad coverage especially with regard to destitute or highly-mobile respondents. Furthermore, as Johnston also notes, the few existing such studies still yield contradictory results across the same region, so it is also clear that such research is no panacea. However, it could still provide an important yardstick for data such as that used here, where incidence has to be estimated from the more easily measurable prevalence.
